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Abstract
The dual global epidemics of crack cocaine use and HIV have resulted in a large number of people
living with HIV who use crack cocaine, many of whom continue to engage in unprotected sex.
Crack use also increases the rate of HIV progression. Consequently, there is an urgent need for
effective interventions to decrease crack use and unprotected sex and to improve antiretroviral
therapy (ART) adherence in this population. This article reviews the recent published literature on
interventions for reducing crack use and unprotected sex among people living with HIV. Only a
few intervention outcome studies targeting exclusively HIV positive crack cocaine users were
identified, whereas other studies used a mixed sample. Some interventions focused on reducing
crack use and several focused on reducing sex-risk behaviors. Consequently, there is a critical
need for efficacious interventions that address crack use, risky sex and ART adherence among
people living with HIV.
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Introduction
In the early 1980s, the United States experienced an epidemic of crack cocaine use [1, 2].
Although currently it receives less media attention [3], crack cocaine use has not only
become endemic in inner cities [1, 2], it has spread to rural areas in the United States [4] as
well as to European [5, 6], African [7, 8] and South American countries [9]. Early in the
epidemic, the trajectories of crack-using careers were undocumented. However, research has
shown that for many users, crack use becomes a chronic relapsing condition [10, 11], with
some similarities to opioid dependence [12]. Crack use, particularly as a chronic relapsing
condition, also is associated with a broad range of physical, neurological and mental
illnesses, as well as social instability [13, 14].
In addition, crack use has been linked to a variety of risky sex practices [15, 16] that place
users at high risk of HIV [17, 18] and other sexually transmitted infections (STIs) [19, 18].
Some of the highest risk practices involve transactional sex in exchange for crack [20]. Male
crack users tend to trade crack for sex [21], whereas female crack users tend to trade sex for
crack [22, 23, 20]. However, it is not uncommon for male crack users, many of whom
identify as heterosexual, to trade sex to other males for crack [24]. Crack use is also
common among some groups of HIV-positive males who identify as gay or bisexual [25,
26]. In some areas, HIV prevalence among non-injecting crack users is higher than it is
among people who inject drugs [27].
Polydrug use also is common among crack users and users of other drugs [28]. In addition to
illegal drugs, there is considerable overlap between crack use and heavy alcohol use [29].
Using crack alone or in combination with other drugs has been associated with increased sex
risk [30] and a variety of health problems [31], including the risk of HIV infection and in
combination with alcohol a more rapid disease progression [32, 33]. It also has been
associated with decreased adherence to antiretroviral therapy (ART) among people living
with HIV [34].
As noted above, crack use has spread extensively over the past 30 years and continues to be
an important driver of the HIV epidemic in many populations, including people living with
HIV. During the late 1990s, a number of behavioral interventions were developed to reduce
HIV risk behaviors among people who used crack cocaine [35, 36]. However, these
interventions did not specifically target crack users who were HIV positive. Consequently,
there is a critical need for efficacious interventions to reduce crack use and sexual risk
behaviors and to improve ART adherence among people living with HIV.
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Review of Recent Literature
To identify articles, we searched PubMed, CINAHL, Cochrane Library reviews, PsychInfo,
and Sociological Abstracts for recently published articles that evaluated sexual risk
reduction and crack cocaine reduction interventions for people living with HIV/AIDS
(PLWHA). The search terms included a combination of the following: “HIV,” “HIV
infections,” “HIV-seropositivity, “HIV-infected,” “interventions,” “prevention and control,”
“primary prevention,” “sexual risk reduction,” “Crack Cocaine,” “Cocaine,” “Substance
use,” “sexual behavior,” “risk reduction behavior.” We used the following criteria to limit
our search findings: 1) the article must have been published in 2010 or later, 2) only
PLWHA were included in the intervention sample, 3) the sample included at least some
crack cocaine users or included participants that had (studies in which a urine positive drug
screen for cocaine, 3) sex risk and/or drug use reduction were targeted as the interventions’
primary or secondary outcome measure. A thorough review of the abstracts eliminated
articles which did not fit these criteria, and left 8 manuscripts to be included in this review.
We also searched Elsevier’s SciVerse Scopus database to find additional articles that had
cited the relevant articles that we located in the initial search. Additionally, we utilized the
authors’ professional contacts to determine if we had missed any articles These approaches s
did not yield any additional articles.
Our review of HIV prevention intervention studies published in 2010, 2011 or 2012 did not
identify any reports of HIV prevention interventions designed to reduce both sexual risk and
crack use in HIV-seropositive persons. Rather, the published reports on behavioral risk-
reduction intervention studies described interventions that focused either exclusively on
drug-use reduction or sex-risk reduction outcomes. The studies in this review are grouped
and presented accordingly.
Evaluations of Substance Use Reduction Interventions with HIV- Positive Crack Users,
Including Adherence Measures
We found three studies that reported the results of interventions which specifically targeted
reducing drug use among HIV-positive people who use crack cocaine [37•, 38••, 39••]. Two
of these tested approaches that targeted individual-level risk factors [37••, 39••]. One of
these studies [39••] included measures of HIV medication adherence as an outcome. The
third study tested an intervention that intervened on women’s social environment [38••]. The
two studies that targeted individual factors are described first.
The first study was a pilot study that used a randomized controlled trial (RCT) to test
“HealthCall,” an automated interactive voice response (IVR) system that collects participant
information via touchtone or voice recognition response [37•]. The investigators
hypothesized that this system would enhance the motivational interviewing (MI) [40]
intervention by generating accurate personalized feedback based on participants’ daily self-
reports on drug use and health behaviors. To test the efficacy of “MI+Health Call” as
compared with “MI-only” in reducing non-injecting drug use, the study enrolled a racially
mixed group of 40 HIV-positive, non-injecting drug-using males (n=20) and females (n=20)
who were receiving primary care in an urban clinic. All participants received one, 20- to 25-
minute MI session. In addition, the participants in the MI+HealthCall condition were
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instructed to call the HealthCall daily for the next 30 days. These data were then recorded,
summarized, and provided as personalized feedback during the 3- and 6-month follow-up
visits.
Crack cocaine use was the primary substance reported by the majority of the sample (76%),
followed by heroin (15%) and methamphetamine (9%). Participants in the MI-only
condition reported reducing their drug use from a mean of 10.2 days at baseline to 4.1 days
at the 60-day follow-up interview, whereas participants in the HealthCall+MI condition
reduced their drug use from a mean of 9.2 days at baseline to 2.0 days at the 60-day follow-
up. Group differences in drug use were not statistically significant at P < 0.05; however, this
was expected given the small sample size. The investigators observed moderate effect size,
which provides some evidence that technologies such as IVR may a useful adjunct to
substance use reduction interventions for HIV-positive people in a primary care setting.
The second study used a randomized design to examine whether or not a MI intervention
enhanced with personalized feedback and relapse prevention skills (MI+) would be more
efficacious than a video-delivered informational intervention at reducing drug use and
improving highly active antiretroviral therapy (HAART) adherence [39••]. A majority of the
54 participants in the sample (28 men, 25 women, and 1 transgender person), were African
American (82%), heterosexual (59%), and crack-cocaine dependent (92%). At baseline,
adherence to HAART was less than 90%.
The MI+ intervention was based on the Informational Motivation Behavioral Skills (IMB)
model [41]. Participants attended six, therapist-guided, individual MI sessions over a 5- to 6-
week period. During these sessions, therapists trained in MI reviewed strategies such as
selfmonitoring, exploring drug use and nonadherence triggers, and creating problem-solving
plans with participants. Additionally, participants’ baseline data were used to tailor
personalized feedback for use during discussions around goal setting, personal control and
choices, and change planning. The participants in the comparison intervention (Video+)
viewed six, 30- to 45-minute informational videos on crack cocaine and other drug use or
HAART adherence. They attended a 10-minute debriefing session after each video.
Participants in both intervention conditions reported significant decreases in drug-related
problems and days of cocaine use. Both groups maintained positive improvements on drug-
related problems from the 3- to 6-month follow-up sessions. There were no significant
differences between groups on drug use outcomes. The results of this study suggest that
additional research should be conducted to investigate the efficacy of video-based
interventions in this population. Considering the medium’s relative cost-effectiveness and
portability, video-based interventions could potentially be disseminated widely.
The third study used an RCT design to test the hypothesis that an intervention which
addressed psychosocial factors associated with HIV disease progression and substance use
relapse, would reducel substance use and improve HAART adherence in HIV-positive
females who were currently in recovery from substance abuse as compared with “Health
Group,” a standard psychoeducational comparison condition[38••]. The sample consisted of
126 primarily of low-income minority women. The RCT tested Structural Ecosystems
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Therapy (SET) [42], a family-centered, eco-systemic intervention designed to target
women’s social environment to improve drug use and HIV medication adherence outcomes
by improving “adaptive” behaviors and reducing “maladaptive” interactions between the
participant, her family, and other systems (i.e., substance abuse treatment and health care
systems). Participants had to meet DSM-IV criteria for substance use diagnosis, and cocaine
had to either be their primary or secondary drug of choice. Females in the intervention
condition attended weekly, 50-minute sessions for up to 4 months after randomization,
whereas females in the comparison, condition, Health Group (HG), attended eight, bi-
weekly 90-minute sessions..
The primary outcomes included substance use,. Substance use did not differ by condition,
and remained relatively high; 56% of the study population either reported substance use or
had a positive urine drug screen at 12-month follow-up. However, participants in the SET
condition were more likely than participants in the HG condition to report utilization of
substance abuse treatment.
Table 1 reviews these previous studies and also the studies with secondary goals to reduce
crack use.
Studies with Secondary Goals to Reduce Crack Use
In addition to the three studies in which reductions in crack and other substance use were
primary outcomes, the literature search identified one article that reported on an intervention
in which reduction in crack use was a secondary outcome. This article described secondary
analysis of data collected as part of an intervention to build adaptive coping skills among
HIV-positive people with a history of childhood sexual abuse [43]. The analyses examined
the efficacy of “Living in the Face of Trauma” (LIFT), a group-coping intervention that
integrates the cognitive theory of stress and coping [44] and effective cognitive-behavioral
treatment strategies for sexual trauma among a sample of people who were HIV-positive
[45]. Participants in the time and attention matched comparison group attended support
group meetings during which they discussed issues surrounding HIV and child sexual abuse
(CSA). Although substance use reduction was not a primary outcome of interest in the
intervention, substance use was addressed in two of the intervention sessions and referred to
throughout the LIFT intervention as a potential maladaptive strategy that could be a source
of stress. The intervention consisted of 15 weekly, 90-minute group sessions.
The study enrolled 247 participants, of which 130 were female and 117 were male. Of the
males, 100% reported that they were gay or had sex with men, whereas 24% of females
reported that they were lesbian/bisexual. Among the sample, 41% of the participants
reported a drug use disorder (30% abuse, 11% dependence) and 26% of the participants had
used cocaine in the past month prior to baseline. The primary outcomes, examined were
frequency of alcohol, cocaine, and marijuana use. Measurements were taken every 4 months
through the 12-month post-intervention follow-up period.
The proportion of the participants in the coping condition that reported using cocaine at
follow-up was significantly less than proportion in the comparison condition that reported
using cocaine at their 12-month follow-up interview.
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Intervention Studies Targeting Sex-Risk Reduction that Include Some Crack Cocaine
Users
This review only identified one study that specifically targeted sex-risk reduction among
HIV-positive people who were using crack [46••]. This study compared the Positive Choices
Intervention (PCI), which consisted of six, 60-minute, mixed-gender group session, with a
standard risk reduction intervention.. PCI was based on social cognitive theory [47] and the
content was delivered using node link mapping, a method of using visual representations to
help connect intervention ideas and concepts [48]. The standard risk reduction intervention
consisted of five-sessions that provided participants with information about safer sex and
drug use practices in a group format.
The study enrolled 347 heterosexual, African American female (183) and male (164) crack
cocaine users into an RCT. The primary outcome was consistent condom use, during vaginal
sex in the past 30 days. Both groups showed positive changes at 3-month follow-up.
Participants in both groups increased consistent condom use and condom use during last sex,
and both groups showed significant differences in mean condom use, condom use self-
efficacy, and condom use attitudes between baseline and the 9-month follow-up. The
findings suggest that the SI condition continued to improve or maintained their level of
change after 3 months, whereas the PCI condition’s sex-risk reduction outcomes generally
degraded between the 3-month follow-up and 9-month follow-up appointments.
This study demonstrates that a brief intervention can lead to behavior change. However, it
calls into question whether content and method of delivery are more important than simply
participating in some type of intervention.
Three other studies that used MI to reduce sex risk among people who are HIV positive also
merit mentioning. In the first study, Lovejoy and colleagues [49] utilized an RCT to evaluate
the effect of MI session dosage on sex-risk reduction outcomes among 100 HIV-positive
older adults. Three conditions were compared: a four-session, telephone-delivered MI
counseling intervention, a one-session telephone delivered MI counseling intervention, and a
control condition that received no active intervention session. MI intervention components
were based on the Transtheoretical Model of behavior change [50].
Participants in the control condition reported three times as many occasions of unprotected
sex at 3-month follow-up (compared with participants in the four-session MI condition.
Intervention outcomes were more pronounced for participants with the riskiest behavior, and
greater MI treatment fidelity resulted in greater reductions in sex-risk behavior. No
differences were seen between participants in the control condition and participants in the
condition that received one MI session.
In the second study, Cosio and colleagues [51] compared the effects of a two-session
telephone-administered MI intervention, the “integrated intervention” group, with the effects
of an attention equivalent, skill-building intervention condition in reducing risky sex
behaviors among HIV-positive people living in rural areas in the United States. The
investigators recruited a sample of 55 males and 24 females living in rural areas in 27 states.
The majority of the sample was white (67%), and self-identified as gay men (54%). Neither
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crack cocaine nor substance use was listed as a criterion to participate in this study.
However, 36% of the participants reported using cocaine in the 2 months prior to baseline
data collection. The investigators used the IMB model to develop the integrated intervention
[41].
Prior to their study sessions, participants in the integrated intervention condition were sent a
survey related to sex-risk behaviors. Information from these surveys was then aggregated to
create personalized feedback to use during the two telephone MI sessions. The primary
behavioral outcome was number of unprotected anal and vaginal sex acts in the past 3
months. Participants in the integrated intervention reported significantly greater increases in
the proportion of vaginal sex partners with whom condoms were used “all the time” (16.7%
[pre], 22.5% [post]), whereas participants in the skills-building condition reported decreases
(25.8% [pre], 22.5% [post] (p < 0.05).
The third study, Project SafeTalk, used an RCT design to compare the efficacy of an MI-
based, multicomponent program to enhance safer sex practices among people living with
HIV [52] with a heart healthy comparison condition. This intervention had a similar format
and materials to those used in the Safe Talk intervention, and was adopted from a nutrition
and physical activity counseling intervention to include information for HIV-positive
individuals. The SafeTalk intervention was developed by taking into account factors
identified in previous research as associated with practicing risky sex among people living
with HIV, including health beliefs about HIV treatment [53, 54], experiencing ongoing
stressful life events [55, 56] and perceived stigma [57], lower self-efficacy and behavioral
control to practice safer sex and use condoms [55, 56], and substance use [57, 58], as well as
having a better health status [56, 57] or a committed relationship [53, 59]. Because a safer
sex program for people living with HIV would need to consider multiple individualized risk
factors, MI was used because it allows individualized counseling.
Based on social cognitive theory [47] and Rogerian psychology [60], the SafeTalk program
consisted of four structured monthly MI sessions with booster letters, a series of four
booklet-CD pairs that helped prepare patients for each MI session, with a fifth pair providing
tailored safer sex information. SafeTalk’s short-term and long-term efficacy on behavioral
outcomes was tested in an RCT among 490 men and women living with HIV, 20% of whom
reported crack cocaine use in the past 3 months. In the primary test of efficacy, which
controlled for baseline transmission risk behavior (TRB, the number of acts of unprotected
sex with a negative or unknown serostatus partner), SafeTalk reduced the average number of
TRB acts at 8- month follow-up by 87% compared with controls (p < 0.001). SafeTalk
significantly reduced TRB rates at 8 and 12 months. In multivariable analyses, the duration
of MI counseling and number of provided sessions increased, participants' sex-risk behavior
decreased. The effect of MI time and number of sessions on sex behavior was mediated by
self-efficacy but not by motivation to practice safer sex [52].
Discussion
Very few reports of interventions for HIV-positive people who use crack cocaine have been
published within the past 2 years. Nonetheless, these few studies highlight important
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progress in behavioral HIV prevention strategies for HIV-positive males and females who
use crack. There was a strong emphasis in the interventions on the unique needs of HIV-
positive crack users and on addressing the relationships between individual, interpersonal,
and contextual factors. Moreover, the use of technology in delivering HIV prevention has
been increasing. Video and telephone delivery of interventions appeared to be efficacious
methods of delivering brief behavioral HIV prevention for HIV-positive people who use or
abuse crack cocaine. Important characteristics of the studies reviewed here are categorized
in Table 1.
HIV positive people who use crack may or may not be aware of their HIV status.
Interventions for people who are not aware of their status need to include a seek component
(e.g. outreach, media campaigns, etc.) to reach people in the community who use crack, an
HIV testing component to identify people who are positive and a component that links
people who test positive for HIV to care and treatment. Interventions for people who know
that they are HIV positive and are already linked to care and treatment need to focus on
improving medication adherence and retention in treatment. The importance of interventions
that link to people to treatment and improve adherence for those who are on treatment has
increased tremendously with the new focus on HIV treatment as prevention.
Interventions are most likely to be most efficacious and cost-effective if they target multiple
factors. Interventions that address substance use, ART adherence, and safer sex behavior
must take into account biomedical and interrelated sociobehavioral factors that influence
health and transmission. Many approaches, such as MI, that have been successful in treating
substance abuse also show promise in addressing ART adherence and safer sex behaviors.
Consequently, they may be particularly adaptable to multipronged approaches. For example,
MI could be coupled with less labor intensive methods such as tailored intervention booster
sessions that are delivered via-kiosks in clinic waiting rooms or via the internet to sustain
reductions in crack use and sex risk and with text messaging interventions to improve
adherence. Figure 1 presents a conceptual model of what interventions could target and what
their biobehavioral outcomes could be. Approaches that integrate behavior change
techniques into technology-based interactive multimedia programs pique interest and
increase sustainability, and they may become increasingly important as the penetration of
smartphone technology continues to grow globally. In addition to interventions that target
HIV positive people who use crack cocaine, structural interventions to reduce onset of crack
use by targeting upstream factors (e.g. social inequality, gender discrimination, limited job
opportunities) are also needed.
Scientists and policy makers need to find ways to collaborate and coordinate efforts so that
research findings are translated into effective and sustainable programs. HIV infection and
crack use are global problems. For interventions to have widespread impact, they will need
to be adaptable to different sociocultural environments sensitive to gender and traditions.
Polydrug use is now the norm; consequently, crack is rarely used in isolation. Therefore,
new interventions will need to address the needs and risks associated with polydrug use.
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While definitive conclusions cannot be drawn based on current studies, it appears that more
intensive interventions may be more effective. If this turns out to be the case, the need for
greater intensity will have to be balanced against cost and practicality of widely
disseminated intensive interventions given resource constraints and creative approaches to
enhancing efficiency, such as integration with existing clinical relationships and integrating
the use of technology. Overall, policy-level and structural-level interventions that reduce
poverty, increase jobs with health insurance, create access to substance abuse treatment, and
reduce the availability of crack in communities may have the broadest impact on the HIV
epidemic. However, these efforts will take a tremendous commitment on the part of all
levels of stakeholders, which is often difficult to achieve. With economies at a breaking
point, research may also be hard pressed to offer singular solutions for HIV-positive crack
cocaine users. Nor is there truly much homogeny in substance use among crack users with
the need to come down after a long crack high, often by using alcohol or marijuana.
Collectively, researchers, clinicians, and stakeholders need to work creatively toward
advancing innovative solutions that will have a cost-benefit and high impact for substance-
abusing people living with HIV.
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